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(57)Abstract: 

PROBLEM TO BE SOLVED: To quantitatively 
discriminate the service life of a lithium secondary 
battery so that the battery may be used for a long 
period as a secondary battery for backup. 
SOLUTION: When a voltage V of a lithium secondary 
battery becomes VL or lower while the battery is in a 
backup standby mode, charging of the battery by a 
constant-current charging method is started (point t3). 
When the voltage V of the battery charged by the 
constant-current charging method becomes a fully 
charged voltage VH, the charging method of the battery 
is switched to a constant-voltage charging method 
(point t4). When a current I of the battery charged by 
the constant-voltage charging method becomes a 
charge-completing current IL, the charging is stopped 
(point t5). When the voltage value of the battery 
becomes the value VL or lower due to self- discharge 
thereafter, the charging of the battery by the constant- 
current and constant-voltage charging methods is 
restarted (point t6). This charging- discharging cycle is repeated The service life of the battery 
is discriminated based on the constant-current charging time T1 and charging interval T2 of the 
battery. 
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[11*9 1 1 ±«BOR**lB t T ftffi'so 

fffEiSSifr ?> 'J 7 ? A W * V 2 &«ft fc W 0 # x. 

StE U 7 * AW * v 2 < v >P 7 v 

fOE 'J 7 2 A W * :/ 2 &«j6©*J6gi*<fl}ie£8r* < « 

DDE U 7 f AW * v 2 JWMftfc JM" * MEtilfr © 
£ (DftMlC & TbuE 'J 7? AW * > 2 2&®6#»3feS 
C ©3««tf ±»©tt«»C <t t> T suE 'J 7 * AW * > 2 * 
B873 i 3 tc Lfc C t*ffl&t1r&'*-y 27 v Zffi'&o 

ie*taE±*sE* e> u 7 "j a w* v 2 xnmcw ^tx. 

ME 'J 7* AW * y 2 &flM®'<7 * 7 v TttftK 

SUE 'J 7 * AW * > 2 &® H&OflEfll^SWSftlSif *<E<fi 20 

tuE U 7 9 A W * v 2 Xtmicttt % WE±*»*» 6 © 

C <D£tti55?Mi£ K «k § <fc r> TME U 7 1> A W * 
y 2 #«*ft<DmEffi# iiJtOTEffi V H ( V H > V L) 

ME U 7 * A W * v 2 %.9.mcMt * WE±«SWp 6 © 
c<D£«E3£«&KJ;3ftBtc<fcoTffiEy7?AW:* 30 

C 02flS«#lhftOtt«t <t o T DOE y 79 A W * y 2 * 
*ifi©WEfi*<t&ESr£«EfflV LfiTFfc&fttftteS 

mfi&zmm & <t £*E?tttj£ k «t * bw % a 

2^«ftfifc«-rs?c«ff±A^?t*HFfa^T*0?c«fflPH 

fci t/fiuE y 7 * a w * ^ 2 ^ffljstc nt s JEW na<o 
t&-i5icm^TtijSi i )=f-vi*'(*y2%n& 40 

<D#^«®i7 5 «k r> ic L c t £8$t i: f * > W * 7 
•y 7l5&o 

[is*a4] «i*w2k^^t, tUEyf-^AW^y 
«t tfSuE yf-^Aw^->2 #7 5 ■s.wsmn. 

J:*?EWflfl©'>ft < i: fe-^K*"^t^TWEy 7 
9 AW * > 2 ^atJSOiS^WBr-r SJ^icLfcCt* 
m8£7£>^-;/*7y7£j£, 

i:, so 



ftiSf\(DttjgtD«i&^BuE±m^e>y^^Aw 
ji- y 2 gfltifiic w y « ^ ^ * 7 -y -/wm^m t , 

tuE yf-">AW*>2 '-lRMife<OW&£M%%i&t %> Mi& 
WEy^^AW*>2^«i1b<0/Vy^7-y7^«S4'^ it 

Ey^^Aw^-y2 ^«ji<Da?6sa^BuEft^a(s 

aTi*-afc»^ BUEy^f AW^y2^«ffifc»-r 

e y ■> a w * v 2 xmmwffiftmvimt &ni£ z<o% 
aw* > 2 ^aowfisiA'iWBBf ««wt t %ntf 

t?Z'^y*7>y7mBo 

ft^©^<D{ft^ME±tt^e>y^ , i'Aw 

*y2XnmicW*)m*.Z^'y!77-y79)^®t, 
buE 'J A W * V 2 ^Wt«iOfBEfi*Ea-r 5 ^El£ 

ffimV?-VL.J*y2XW.m(D'<*y<77-y7 , 'i$®^ ffl 
E'J 7^ AW* y 2 ^HbOttEfflA^EmMA^fifgPS 
!^Si:7-5ttEffiV L LW±©fIt LTS*f)6nfc^rS 
^EfiiVLOTfc^ofc^^ tijEy7^AW*>2^: 

y « u c <D^sg{i3it«afc «fc 5 Jest <t o thOE y 

*">AW*>2 3«»©«Effia<*a«fefiVH (V 
H>VL) t>5:nt±\ HuEy7^AW*>2^MfC« 

c <D^«E?tmStc X % KMlc Ja o TbuE V 7 $r A W * 
V 2 ^«jfe'\03t««!3it<lA«^a«ffi?:/77^«^7 

<Dfi5«tc j;^TBijEy7 , >Aw*>2 wmnn&mp 
tf s«E»«ffiK <fc a ftfiMiifTf s jtt««y ^ 

e ^. fc: c t ZW® 1 7 5 / W * 7 v 7» 
[|f*«7] ||#3S5{cfc^T, BljfEy7^AW*> 

43 <k cmne y 7r> aw * v 2 t st-r zftmrnmn 

[»*«8] lt*«6»cfc^T, B3Ey7^AW*> 
Jo <fc tf AQflE y 7-> A W * V 2 XQimciit S ^®8St?E@ 
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[000 l] 

ffi L T&^f'M0«»O«l&*±«S*' s y ***** > 
2 #«iftk:$J 0 #x 5 A -y * 7 •> ^jfcfcj: tf/ Vy * 7 

[0 0 0 2] 

fAfli UPS t?©IKf?«S®&tiWJ LT 2 4 ftlHHSfll 
©fllgg©^ -y * 7 y 3 L T, ~>7.-r 
AT'«ttffilf £<£ffi LT 2 4 B*M««0«ISO'<y *7 

Bflfci^-y^l/jb FS^AWfc^'hSiB^Wfi^ftW 

ms/Xf-AKStfilMI (3yha-5foiawif« 
<D^-y^7-y^ffli:LT(i> 2#ttrfM> , fl<'>e>*i 

2^?tt?6T*{i«IOjiUffiffl* , Rj^T*feS« 20 

fs **«&«» ^laswtsB^ssfc-etscfc. fffits 

[0 0 0 3] 

>j^^A'T^->2^«f6*ffiffl-rntf, 4»»w*ff3 

[0 0 0 4] LfrU 'Jf^A-l'*^-*!!^ SJW 

tt^U^A^^^ttrffafcEtm. i-y^t/* 
F = *} LM m t IBlttHc'J f - ? A--T * V 2 *«J6€:SI?ES 

[0 0 0 5] Vf-tUfVZXmMti.* whm 



(c si^attffi^at^? *a # e> <m * 5 a -y * 7 -y 

[0 0 0 6] £/c. U^->^^>2^*?6^5E«tt 
il£ili8£tf&tfe><$Ji!L/ct§£\ - y^fr* F5*A 

fffetxT 3 % £<0F.3jSjb<£i;S. 
[0 0 0 7] *38il3ttC©J:3&Sra*»»**fc»fc 
4?nftt,OT-, ^Oglftfc-f £>fcC3li, rty?7v 
7flJ © 2 L T 'J * * * * * V 2 &«?fi*ft 

T'^ffl -T -5 C i: <DT' f ^ / ^ -y ^ 7 -y y^Sfc <t QV ^ -y ^ 

7 'yT'SBfcaS*** i\»jZ7v~t 
ffl © 2 t lt * * A'f * y 2 %.ni&*M$i? 

c t <£>rI6£&^ -y * 7 <y ^73^*5^ t>V vy ^ 7 <y 

[0 0 0 8] 

%W (K#S5C«4IEIB) U**Al'*>2^« 
»0/^*7v^Bf. 'J^A^*y2#ttH!!<Df! 

fcJ:oTUf-^Af*>2 ^|»l««je»E««iS t 

A-T * y 2 ^BHSOfllfflSflltfBf JtttWT t fcfttf * 
titf, Uf-^A-rji->2^;tt^/Vy^7>y^lS4 3 > 

u^'?A'r*>2 ^«?fi<De}fi§s*^^ffiWT i: * a 
ijf-i7A-i'*v2^:*?tb(c«1-§±aif>?)0?ttt 
«sn, co?ctttc«toTy^*A'r*>2^m?ifa 

^/httStOgittB) tcJ;^TU5 L *A-r^-y2^^0fi 

[0 0 0 9] ^2fgW G»*S2C«*5EW) fe«tt/S 
-y ^77 »J ***** V 2 ^flifto 

1> * > 2 JfltifcCjtW <0?tffi*S« 

vh (vh>vl) t%ntf. D**Ai'*:y2iX:'fii?fc 
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c <D^BE?c«a»c «k £ 7c«tc «k t> T u f- ■> A-r * y 2 

fill Lfc&nti'^tDTcW&fMiU c<03TE«ff±^»Sf 
«ti;oT , Jf-'>A'('5j-y2 #*ftb<D«Effitf 3r£«E 
ffiv L«Tfc*ntf£Sffi?ESi£43J:tfj£*Eft*i*fc 

B£fc <k fttf , y ^ ■> A>T * V 2 #Brfi<Q/ S -y * 7 >v 7& 
U^'>A-Y^>2^«?tbcDttE<i* ,i ^aEffiV 
LOTt^St, y^A^*y2#Sf6tC;ttf£±tt 

«8lEfl5«SC«k**aK:J:-3T, y^?Af *>2#S 
ffiO«EfiI#SS5£««E<I V H i: & £. i: , £«E?ESi£ 
iz&ZftmcqwWfLbftZo c©£«Eft«£tc<k£ 
?tttKt;oT, y?-£A^*v2&SHS^©3fc««Slt<iS 

J:tfi£*EjlBI»«c J: 53t«*BBBStU c 

oimmvj >? Mm k> jbs ns. 

[0 0 10] 3I3fgBJl (»*«3K^S^W) 45J:tfSB 

^5%BJ{Cfc^T. •Jf-^A'l'^>2^flr(b^-r-5?E 
fcffihfr & 3WISIII $ ^0««HIHfe J: If V^Vl*** 

y 2 ^m^t^-rs^^^^ < t t-^tcsov 
t y a-< * > 2 smoff^feflff*' s<t?cLft 

miciitzftw.Fsm'pftm.msicm^T, y^A^ 
■eo?t«i«iii* , ffl<**. ft«Rfiwtfft<**. 

[0 0 l l] £4803 (||$]Jf4(CftSftW) 43<fctf£I 

^Bfltcfei>T, y^A^*>2#ffi?6fc:*ff 57g«# 
*^j»r*ns. -r^fr-^ yf->A'i'^y2^a«fi*^ 

J&4o Jg«*3(E*»fcJ:*?E«*Ma*ft<ft*. 
[0 0 12] 



[8Bfl<DH$<0}g!g] *!H8%|iJ&0)Jf»Sc5 

*8«teKiiw*. sitictoft^co-^fiSKo^^ 

tv*-y*7-y7 p g»<O7n-y*0T';&.5 < , C<D/<y*7 
•y 1 (4. ®§§ 4 rtlciK§2*u £g5t*£i 2 £ Hit 

[0 0 13] ^7^777*811(1 Ay^T-y^fflcD 

2%wbt Lxvf-^J*^*y2^mb i - 1 

SaK*S@IS 1-2 4:. fl#.Br^Hi[HlK l - 3 
*7 -y 1 - 4 £«ftt£«E%«£NiS 1 - 

10 5t, X-f'-y^gfll -6t, HMtE^SCl -7t. «E 
^g|5l-8t, ^vgBl -9t, #ftfijBr&l-l 
0 *^iifliai5 1-11 2:««LT^«. 
[0 0 14] ffiftttfflaftl -2(i£ift«S2 

^iijsfttcs^-rso vawrtttmaa i -3it. kmi 

SlslKl -2©jffiffilti*j£±«S£LTglf U ±«® 

<DB?f;&&aj LTi/^^ii^tctt^-y ^7 -y 7tfJl#g& 1 - 
4*^Wv«ig5'('yLM4:<DS«E*-K C^i'vt- 
K) ±««(DBf^ffibfcJi^K:tt/^y^7>yy 

^Jggp 1 - 4 £/S -y ^ 7 -y 7 P «S5'< > L B t n&m.* 
20 — F (^•y^7-y^' : e-F) tti* 

[0 0 1 5] ^-y^7-yyWg|5l -4(4. 

*?1 -4 a*^-r>««7-fVLM*^LTiia[*S 

@e i - 2 tc&^tt, «e&o«84s? i - 4 b # y ^ 

<5L-(*y2%LW.m 1 - lKfitttStl, 
4 c*^i^3{C^*nT^5c ^V^-KT-lin* 
ygfl-4c t«§iS?l - 4 a ttf®til#1&£% 
5„ /V^r-^t-Ktli^tyfflf I - 4 c t«# 

[ooi6] mEmm^i -8&v=f-tL'(*y2%.m 
so m i - 1 (tt6*E) v*igia-r*. 
gpi -7«yf-*>A^*v2^«}te i - 1 ^(Ditmmfiii 

\&&m-Zo Xi'-y^SPl -6 It, £«Sit£ttE?E« 

sjffljgp i - 5 fcttMaas i - 7 tvmicmztx. * 

[0017] s««t^«E3ttt»gp i - 5 (t, mmm 
gp i — 8 -possawE v* ±tf*8sigaw i - 7 tcis 

40 3fcSi£+£aE7c!li£) tc«t oT. iKSEt^MlelSS l - 2 

A^©yf->A-r^>2^Hb i - 1 ~-<Dimz%m? 

[0 0 18] ^-l"7gpi -9(t, £ttSi£«E5ft«*iJ8ai 
gpi -5{c«fc-5y^'i7A'C^y2^m?lki - i<o?E«K 

T 2*fHir*o **fJW» 1 - 1 Ott, ^fvg|5 1 - 
9UL£r>Tmm-£titzfEMmWiT 1 t7C«l! r J|iBT2^e) 
y^^Af^>2^««b 1 - 1 <0»«*WWL, ^O^J 
so WfSSI^iftjifclSB 1-11 'NiMSo *^iiagP 1 - 1 



<5) 



*#P,fJ 2000-166102 



[0 0 19] [*ff«B»Oftflf\0«»0«») IMMI 

[0020] (ftts^foa^oaso^ie] io 
«nwwBSBi-3tt±wioif**iiH-r*«)'P. '< 

•y * 7 -y 1 - 4 % /< y * 7 >y 7*- K £ f * . 

l - l {cJ:oT/^-v^7yy^n, ft^3t*3ltSr- 
[0 0 2 1] C/Vy*7y7£ffiS*<D'J^A'l':*>2 

4*>mmi - ltt/Wf77y^»«fi:4*. CO* 
5£B8it£^E7£®»Sl5 1 - 5 «, 1 

-2A^e<oB:ffim7 l jtcj:ori!i^L, 'jf i ?A-i't>2 
#«*fi 1 - 1 ^ojta^r^jffli-rso 

[00 2 2] C*?tmO'Jf->Ai'^-y2^*jteA^46 

>2Mil-l^-^t5t, ttEg£8tSBl-8 

■J^^A-Y^-y2^ttjtel - 1 £>®EffiVtf^?3 30 
tfSfgEli&gfc-f -SmEffiV L LW±©<lt LT5£i6S> 
hfcB3t*BB««E«V LWTT?**C (B 
2^-rXr-v7 p 20 1) , 3t««lS«E^«*JWaP l 
-5'\S««t3fcWi£fc:J:*ft« ^MMr* 

[0 0 2 3] C cD«EK^aP 1-8*6 
T, S«8fEJg«EK«»J»» 1-514, Xf -y ^SP 1 - 

1-5, X-TvfSl -6, missss^gp 1 — 7 . ISESS 
gffl -8*7E«IIS&i:LT, y^A-f*>25WKfi « 

1 - 1 A4>xiKmBB 1 - 2 * e^ttaw^ns 

(Xry72 0 2 : 03tC^"T t 0,£) . COBf, 

v» 1 -9«, mmrnxmnrsT 1 <ow-a*ij»w* 

(X-r-y72 0 3) o Sfc, COStttfftTttttCfc^T, 
S«SitSttE3itttSJ®gl5 1 - 5 tt, Uf->A-f*>2* 
Utffi l - l 'NOTcWttift 1 ^46Sft 5,nfc-Sffl I H 

[0 0 2 4] CW^iiftJE^Ki-sT, 



icjjrfi i£) o ccd«^ uf-^AWJ-vz&fttti 
p#mi:LTjeii>&*i*-jEBMnTs i Ka-rsttK (x 

1 0«E<aV{i«^««EffiVH{CfiJit1-5o 

[0025] V^LJjryzXMM i - i ©«Efilv 
A<g&?SB«EffiVHfc:SJg-f3i:, «EgH35l-8tt 
^««t^«E7t«WffilS» l -S'V j£«E*E«ttKJ:* 
3E« C£«E?e«) fc«9«**J:9KJS^*ffl"r (X 
T-y72 0 5<QY E S) o 

[0 0 2 6] CO«Elg«ttl-8j&»6fl)i8**8tt 
T< £«ffi£«E%*IMfllffi 1 -5tt> ^-f^gSS 1 — 9 

WJT 1 <DfW£rf?lt£-e3 ar7^2 0 6) . $ 

s»ss««E3E«wa5 1 -5 a. u^^A-r*> 
2*«j6 1 - 1 swfenmiMz&ikL. ffiKw.mEE.rn 

VHKJ:S£*E3fc**IW#rf3 Uf7^2 0 7 : B9 

3 ic^f us. 

[0 0 2 7] C(DS"lE5tmt<toT, V?t>L>'(*> 
Z$$m 1 - 1 ^©?C*®ifi I «&4fCTP*U 

1 lcs*ts (B3tc^-rt 2#j „ v+vm-y 

2 i - 1 ^(Dumnfti i A^m^TW^ffl i l tc 
s*r s t . wnaaasB i - 7 tttt&sM&eism 
a i - 5 'sjMEfctt&ffih* s «t 3 tc jt^ta t (x 

7 L y7'2 0 8<DY E S) „ 

[0028] cotaKaaii -7*>6ofi^*s» 

T> S«8K®tBfEflSJW» 1 - 5 »4> X-f y f-SB 1 - 
65-^7i:U ';f->i»-<*>2^ffl?fil - l'NOJES 
£f?ih-T3 (X7-y72 0 9) . ctttc<fctK 'J^^A 
-C^>2^*^l-l^©3 : C^«i!!lI*^i:^tl (0 3 

2©tta*M»-r* (Xx<y72 1 0) „ 
[0 0 2 9] (y^A^*>2#mtfb<DJifctt43<fctffi 
JEttiSm 03C^Lfct 2^TUf->A'< , *>2*« 

y 2 i - 1 «: n asjw-^'iE^^se i - 8 m^<D 

?t<o ceott?fi§a©M'>K<fci3. m-tmryz'X. 
Wfe 1 - 1 <DttE<IVtt»*{cTP*LT7Tt, ■f'A'Tg 
JElBBJWEfilV Lfclia-r* (03tcf>tt 3^) o 
[0030] u^^A'f ■xyzwmb. I - 1 ©HEffiv 
^H3E*r^ttEfilV LtcfiJiTf 3 i:, ttEK^SP l - 
8 {iSiliS?tSflE?t«*JtaiSi5 1 - 5^S«8H?E«*lfl!» 

-rsi^icm^m-r (x-r-y72 id. 

[00 31] 1 - 8*6®»**«»* 

T, ffi-liSSJizaE^li'J'ffll/iP 1 - 5 *^8I3 1 - 9 
'NXh-yT'^fciM^ *-<vgpi -9T'<D?tSP B TOT 
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2<Dm\Z&±2*£* 1 2) o V=f-t>L<< 

*>2#«ffi 1 - 1 tffn&T-fe^ %<tLT^%^£? 
•Sfc, ^^C^gBl -9tCfe^TffS!l?tl§?£«F^raT2 
«#^WBi^i:LT^»e>n5-SNpKT S 2«tt)t 
c:4i£«fc<K Xxy72 1 3<DY E SfCfSCTT. 
7^72 0 2^51*, Ztv72 0 2 &P$©l><t«:l£ 5 
j§-fo -f&fc)^* i3lcStt 3~t 4 £T'fi£«gt7t 
tt£frl>\ t 4~ t S^T'liSaETtttfcfTt^ t 5~ 

[0 0 3 2] C<D<fc9(C, ^WllCiS^'^T 

/Vy*7-y7raes+, vi-VLJxyzxni&i - 1^ 

^A^^^rte l - l ©#ffttfft<fc&o ctilc 
«feO, A-yi'7-y7'ffl02^«itei:LTU^^i»'<'^^ 
2 1 - 1 £fi£#T'ffiffl-f 5 C t^T'f 5i 5 £ 
& t> , $§S©'MJ • iZmt*Mi&t %£t tf°lf& t & 20 

[0033] v)=f-^L^^y2'Aweii<om^M^^ 
mic&zic-^n. ^«^«^ht 1 

#±*^?t«ffF4ST'03t«P^RIT2(i^<*5o *C 
T\ ^mO^mX'li.. 7>tv72 0 4(C*5^T, 

gitfcttBSHT i ^##«^f^t s i tz&mtzz? 

tCLTt^-So X7 L, y7'2 1 3tu*5V^Ts TEttFfSPB 

T 2 £ 2#ift¥iJ8P?f Rii T S 2 i: Ztt&t 3 <fc ? K L 
■5c 30 
[0 0 3 4] -f&:b-5> **SS©ff^T'«, SttSStTE* 
BfRBT 1 tfftj>tiipm$fffiT S 1 <fc t> &ft^t§£lC« (T 
1 >TS 1) , ^^JWSBl - 1 OtCib'V^TU^'i'A'f 

^iiftlgPl - 1 I'NjUS Uf772 1 4) c ?t 

mrsm 1 tf^wnfFiST s 2 <t <? t&^if s-icti 

(T2<TS2) , IMrlWrSPl - 1 Ot^^T'J^'i' 
L>J*>2!Kmm 1 - 1 ©f?ifti:WrU *©¥Ufr*a& 
fc^iiBSlSB 1 - 1 l^St-S (X-ry72 1 5) „ 
ii&SB 1-1 Hi, #^J»rSP 1 - 1 0frt>(OPm&% 40 
fctf^U-^tc, ®mf L ED££*TS-ti-3&i: LTM 

i - 1 m&zfem^mmtzcttfT-z , sewwfc 

[0035] mm^^omm&iftmmrs t i <£ if 
Kmrsrnr 2<Dimn wmft^tzt (7.7- -yf 2 1 

6) , 'liSi^tiilPlSS 1 -3^±©M©6Sr5:^fflLv 
v$7'V-?y)m%\ - 4 27 v 7*- Ft U & 
ft3^©ttigi<ft&£y^A^*:yeri I - 1 «CW9» 
X5 (Xxy7 p 2 1 7) 0 C©i§£, U^^i i 'T*>2 so 
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•5<OT\ $^<ft^3«r^-y^7<y^*-r*Ct^T*t 

[0 0 3 6] costs £HgSi£*E?tH$iJ3iigi5 i-S'n 
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1 - 9 T*©£«Sit7cttBf P.BT 1 feiCf^eraRIT 2 ©It 

[0 0 3 7] (a*^CD l Jf-^A^*V2^:eHb'\<D? ! C 

m) '{Untzt (xr-v7 , 2 1 8) , nmm^m^ 1 

-3«> A-y^7>y y«#gPl - 4 Ki: 

A?gf 3 'stoWif.etif^ilisSWiillK 1 - 2 *> e» ©± 
«jf{c«] , ?^x.5 (X-r-y72 1 9) 0 c©^ Vf-V 
2XW.m 1 - 1 <DttEffiVtfg7t«P*1&flE<I 
VLJ-^TT'^nif (V<VL) , «E^gPl-8{iS 
«gitS«E7CttSiJffllSI5 1 - 5^\^«i5ii?c««rPff^-r5<fc 
•3 KfifffcttJ-f (7x7^20 1) „ 

[0 0 3 8] *Hffi©^ffiT'ti, ffifc«F*1&«E 

<1V L*ft^3^«fgPS^Si:-rS«E<iV L LJ-X±© 
ffltbfc^ C©S7tttP^*EfilVL«ft^3C0?N» 
«gSt^A-y^7-y^P^^iftte??-r5o -T^to^, & 
^3©rS»«i)tt J f/^y^7'y7 P BtH*if{Cf5C, VLL 
^©jf^fili: LT^7t*P^!iS«E<iV L££l6So 

[0 0 3 9] $fc, *Hfi6<0>B»T'«, S«^tC«B#H 
T 1 fcitfTctt&iPlT 2?:ItiJL, ^fStcU^^A^^- 
> 2 ^ttife 1 - 1 <D%fiiVm%'l7 Ltzf)\ izm 
ifft7XttB#fST 1 t7t«P^PST 2 t^rilS^fe-ti-TU^^ 

nxy 2^m& 1 - 1 ommmikfi *> «t 3 tc LTt. 

«fc<> tfc, ^«)5lt7l5«BtP^T lfc«ty : 3t«P^raT2<D 
fain^-TjT'Uf-'i'A'f'* V2*ttHfe 1 - 1 <0%f5WS\ 

S«E?C«^T 3?rllPxfctO«:7ttt^HT 4tU 
C W%ffl T 4 IC «k o T ^^JSt^t 3 «t "5 £ b T t 

[0 0 4 0] *^ffi<O0ffiT'«, U^^AI'^V 

2%.mm 1 - 1 *^'®)5?t^«Effi 0£®i!ii7tfti£+£ffi 

a«t^ttEffi^fflt*<Ttj:^o -mc V*+>L 

[0 0 4 l ] 

[f§W©#jHl] ^±Sisfl t fc C t fr<b W 6 «fc 3 1 * 
(|gl~gS8?§B,B) t<kn(f, U^'i7A-r*>2^ 
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